
CHAPTER V - SUMMARY OF FORECAST VERIFICATION DATA

1. COMPARISON OF OBJECTIVE TECHNIQUES

a. GENERAL :

Verification of objective fore-
casting techniques has been continuous
since 1967? although year-to-year modifica-
tions and Improvements have prevented any
long period comparisons of more than a few
of the techniques. None of the objective
forecasts used now go beyond the simple
steering cocept of a point vortex in a
smoothed flow field with adjustments based
on past movement. Intensification and its
important relationship to movement are ex-
cluded in all objective forecasts.

b. DISCUSSION OF OBJECTIVE TECHNIQUES:

(1) EXTRAPOLATION - Past 12-hour
movement is extrapolated to 24 and 48
hours.

(2) ARAKAWA (1963) - Grid overlay
values of surface pressure are entered in-
to regression equations. Previously hand
computed, computations were computerized
during the latter half of the 1972 season.

(3) HATRACK 700 mb, .500mb
(Hardie, 1967) - Point vortex advected on
the 700-mb and 500-mb analysis or prognos-
tic SR (space mean) field in six-hour time
steps out through 84 hours (without bias
correction) .

(4) MOHATT 700/S00 - A modification
to HATRACK. It computes the previous 12-
hour forecast error and applies a bias cor-
rection to forecasted positions.

(S) TYRACK - Tropical cyclone move-
ment forecast on FLEWEACEN Pearl tropical
fields (Herbert, 1968). This technique was
lost on 23 September 1972 when the FLEWEA-
CEN Pearl tropical fields were replaced by
FLENUMWEACEN Monterey’s global band upper
air (GBUA) progs.

(6) TSGLOB - Modification of the
basic TYRACK to use the.FNWC Monterey GBUA
progs. Further modifications by the JTWC
provided forecasts out to 72 hours. Due to
the similarity between the two programs,
TYRACK and TSGLOB results have been com-
bined under TSGLOB.

(7) TYFOON-72 - Modified version of
the basic TYFOON program (Jarrell and
Somervell, 1970). The program outputs
forecast positions as the centers of pro-
bability ellipses out to 72 hours based on
a.gr:up of analog storms which occurred
wlthln a time/space envelope centered
about the date and position of the storm
being forecast. Ellipses are based on the
analog population weighted according to
similarity to the existing storm.

c. TESTING AND RESULTS:

Table 5-1 presents a homogeneous
comparison of all techniques used. The
official JTWC forecast is included for
comparison. The comparison reveals that
the TYFOON-72 program was, on the average,
superior to all existing techniques, yet
inferior to the official JTWC forecasts.
Research continues in an effort to imprgve
the objective techniques used by the JTWC.

2. SUMMARYOF TROPICAL CYCLONE
FORMATION ALERTS

The Tropical Cyclone Alert message, in
its third year of use, provided JTWC with
a means to adequately warn DOD activities
of potentially dangerous tropical disturb-
ances which normally had not reached the
tropical depression stage.

During 1972 there were 41 tropical
disturbances in the western North Pacific
for which alerts were issued. The total
number of alerts, including extensions
was 72. Twelve alert systems were not
subsequently placed in warning status.
Twenty-eight of the 32 tropical cyclones
placed in warning status during 1972 were
initially covered by formation alerts.

SUMMARY

ALERT SYSTEMS TOTAL
NO. OF WHICH BECAME NUMBERED
ALERT NUMBERED TROPICAL DEVELOPMENT
SYSTEMS TROPICAL CYCLONES CYCLONES RATE

1970 18 27
1971 ;;

56%

1972
~37

41 2;
69%

32 71%

MONTHLY DISTRIBUTION
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TABLE 5-1. 1972 OBJECTIVE TECHNIQUES VERIFICATION
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3. ANNUAL FORECAST VERIFICATION
TABLE 5-2. JTWC ANNUAL AVERAGE

ERROR
FORECAST

Forecast positions for the 24-, 48-,
and 72-hour forecasts are verified only as
long as the best track analysis estimates
winds in excess of 35 kt for tropical
cyclones which reach typhoon intensity.

In addition to this method of veri-
fying absolute error distance, a computa-
tion of closest distance to the best track
(right angle error) has been included to
indicate the demonstrated ability to fore-
cast the path of motion without regard to
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The following tables
presented to graphically
tribution of forecasting
forecasts.
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and figures are
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116

*Forecast positions north of 35N were not verified.
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4. SUMMARY OF INDIVIDUAL TROPICAL
STORM VERIFICATION

TABLE 5-3. 1972 JTWC ERROR SUMMARY

(Average errors are given in nautical miles)

WARNING 24 HOUR
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18 UUOUL 2Z.9N Iso.3E
lMIz0u02 Q.w 150.05.

L8iLUUL +.7N 149.9L
leluuo~ :f.4N 149..5L

19uuu OZ d5.2N 149.3L

1900u02 2>.7N 148.7L
191LuoZ ;Q.lN 14 LI.3t

191 UI)13Z <~.uN l+E.3E

1?5
125

115
11!2

17. uh 154.*E
18. ~N 153.5E

19. bN L53. OE
20.5N 1$1. uE

21.lN 151.7E

22. UN 150. ~E
22. ON 150.8E

22. ~N 150.5E

23. UN 150. UC
23.:N 150. uE

23.7N i49.7E
Z4,. fN 1+9.5E

25. @ 149. *E

26.2N 149. UE
26.3N 148. aE

26.5N 1+7. bE.

25. % 1*4.9E llU
Z6..Sh 143.7E ]00

27. M. lQ2. dE 93
2Y.6F. 1+1.]E Q>

236 30
27: 25

31U 20
*1$ ,0

20. MN 151. *k 13> 26 4U
21,5N 150. ir. ~2U 61 25

22.8N 149.lt. 115 110 20
23.6ti 147.8L $05 167 10

95

95
95

9s

24.3N I+b. $k &OU ++8 10

25.2tI 167.lt. IOU 191 10
21J.l N 1.%EJ.7k ~OU 70 10

24. *N 148. % 9> es 10

21.5ri I**. /t 90 2Li2 10

a6. ZN l@ I.lt. 90 L87 15
a6.7N l@. Ut 90 Id 15
a6.eN 1*5.9t 85 1<8 lU

90
90
913
&15

105
105

Y“
v,

25.2N 1413.1 E 95 65 15
25. +N 147.7L 95 >7 20
23.5N 147. YL 8!3 +2 .5
26.5N 14 fJ.5t. 8b 21 10

27. L.N 1+13.J. 8U 2+ 10

29.4 ,46.7L 75 % ‘:
30. ON 147.0: MU

28.3N 145.lt. 7> 53 -5

29.9ri i45. ut. 75 s
3U. BN 1**.2t. 73 & o

30.ltd 164. bt. 7U -5
29.9N I&d. ut. 7U 1:; -5

3U. UN 142.7t. 65 173 -5
29.8N 142. oc 7U LIY 5
30.7N Ieu. Jt. 7U 166 5

32.6N 139. uL 70 <06 5

a5.EIN i47..it 15 118 5 31.9h )+6.OE

36. UM 1+5. lE
3!).9N 1*5.OE

33..3M 1+1.<E

20 UUUUL 21.4N 147.YE 7U 27.3N 1+7.3E uu
20LIbU02 Z?.7N 147.2L b5 28.2N 146.7t tiu

201<002 <U. ON 146.5L 15 26.1 N 146.5E MU
201tIulJZ <~.ai 146. lk eO 28.4fI 145.4E UU-

85 +70 -5
*> ,9? 9

Ou S& 10
gu 49: 1s

-- .- --
-. -- --
-- -- --

-. -- --

-- .- --
-. .- --

-. -- --
-- -- .-

-- -- -.

. . -. -.
-- -- -.

-. -- .-

21 OUUOZ LS.5N 145.5E 70 ZII. QN 144. YE 75
21u0uuz LO.9h 144.5L 75 2e.7N 144.7E 75
211ZUUZ @.3N 143. ut 75 29.lN 143. iE 75

211bUUL <~.2N 141.2t. 75 29. bh 141.YL 75

32. oN I+!. a 60 S56 -10
.31.7N 140. Yk b5 4u6
31.7N 13~. Uk 60 357 1:

35.lN Ij?.>t 60 3i2 15

---- ------
... . ------,---- -------
. . .. ------

22uu(JOZ z9.2h 139.5E 70 29.lN 139.5E 75
22 UOUOL 2?. *N 138..3L 65 29.4N 1313.oE (u
2212u0L d9.7ti 137, sc 65 29.6N 137.4< 7LI
2216u OZ +f.4N 135.7E b5 30. SIV 135.9t 70

29. BN 133. UL 7> .5
31Z.lN 133.6C 70 !?: 5
3U. JN 132.3L 70 176 20
31.6N 131. UC 6> ~62 20

.-, - ----- .- -. .-
-., . ----- -- .- -.
-- ,- ----- -- -. .---, - ----- -- .- --

-.. . ------
---- .-- ...
---- .-- ...---- .-- ...

23 U(IUOL ?I. uh 134,3E 70 31.lh 136. >E bb ---- ----- -- -. --
---- ----- -- .- -.---- ----- -- . . --
---- ---, - -- -. --

-- ,. ----- -- .- --
-. ,- ----- -- -- --
-., - ----- .- . . --
-- ,- ----- -- .- -.

,.-.. ------
--.- ---------- . . . ...
... - -----

2306002 jl.9N 132.9c 65 31. UN 132.9E b>
2312u0f 3j.2N 131.7c 50 33. ON 131.8E bb

23ieouZ ;~.3N 130.&t. 65 34. ?N 130..3E =5

T_7PNUON? WHILE wIhO oVEk 35KTS ALL FORE$ASl~

UA;;~G 2+-HH 4LI-HM 7d-nN
114NW <3ZM* 366tiH

ltN.M 6eNM i.iw.m 208NH
91iT5 14K1> ‘21KI> 27KIS

99
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TYPHOON COPS?

EibOoZ 25 &LF6 TO lWOZ 28 N3G
BEST TR&CK blh17!IN6 24 HOUR rORECSS7 ● IMUR FORECAST

Cwwo POSIT UINO Dg%% ~osl~- “ qWINO Of %%0
Zb .3.s 2@.ON L16.* 45 99 -05
33 lo 19.9N 115.16 bO 68

.- --
.5 ;&FI iijzi~~ 98 -05

~b 10 zO. @N 114.9E 60 !L5 9 *b.*Sl 11?. S: 60 9a -05

POSIT WIND Oky’i?%o
---- ------ .-
20.5N 11o.9E 55 1;; ‘;
20.!5N11o.?E s> 20: S

POSIT MIND POSIT WIND
250600Z 19. oN llb.lE .$5 19.dN 116.5E 30
251ZOOZ 19.9h 116. OE 65 19.2N 118.5E 55
251OWZ lg.9r( I,S.6E 45 19.~h 116. X 55

2bOOOOZ 18.9N 1,5.3c
260bOOZ I!. W ,,,.8E

45 Ia. ati Ils. ot 55
50 18. gN 11+.6E 55

2612002 18.7N 114.2E YYI 1 .8N 114.5E 55
i261600z 13.7?. 113. QE 60 1 .6N 114. SE 55

2700003 ~%.7N 113.4E 6s 18. ?N 113.2S bo

2706ooz 8.EIN 1]2.6E 65 Ia. b
271200Z !?.oN 112.2E ,5 18.PP it;:~~ %
271S002 49.3N 1]1.5E 65 WI.7N 112.2= b5

28Q000Z 1~.+N 110.6E 65 ~~.~ II I,SE 70

2806002 :9.9N lo9.3E 95 2@.Gd 109.1E bo
2a]2GOZ zb. bN 10D.2E 55 20.?N 108.>E 55

2.918002 2~.2N 107. iE SO 2!).W 10T.2E 50

te 10 la.ak I’z.as
17 05 IE.SN 112+

0 18.2N 113.*L
i: ‘s 18.LiN 112.9E

-s lS.SN 110.9s

i (J l::% l:i:if
53 00 la.9M 11O.3E

52 05 ---- -----
23 ; --,.- -----
37 ---- -----

2s o ---- -----

la
11

b9
8+

-5
-s

-05
-05

-05

10
Lo

10

19.1(4 llO. *C
}9.2# IO!.9E

)4d9N 1!1.3
19. w Ilo. a [

55
50

60
60

--

--
-.

--

21
9

202
.?46

-15
-s

15

----
----
----.. Q-

----...
-----
--- ...

--
.-
--.-

.-

. .
----

--
. .
--60

22
60

*O
132
1.9

226

-- .- -----
--, . -------, . . . . ..
-- ,- ---.-

--
----
-.

-.
-.--
.-

----
--------
.-, -

...- ...
. . . ...--- ...
--- ...

--
----
--

--
-.--
--

-.

--
---.
--

.-
--.-
.-

-.
. .-.
-.

--, - -----
.-,. ------. ,- -----
--, - ---.-

--
.-.-
.-

-.
----
-..

-.
--.-
--

.-, -
----.-. .
----

----,..
--------..-
.---.-

-.
--

-.
.-
--
--

-.
-.-.
-.-.

1

AVW7AGS FIRECAST ERROR
AVEN6W R3GW7 ANGLE RRAGN
AVCNAGS IOA6FAC7VOE OF WING EP370R
WmAoc eI_*s OF Vipbo E*R
F6LFRRER Or F0REcAsT5

YPMOONS tirLE MINO oVER 35K7s
!6ARFSBNG Z+ FIR 46-FIR 72-MR

ALL FORE~ASIS
MMFNXNG 24-HR 4e-fiR 72-FlR

32NN S7NM l:~; 176FAM
12NN 33NN

32WI 97FAM120NF4176NM
663AM 13AM*~5 33NM “4MM 66NM

I I(TS 1 bfTs -3 K75 3KTS
-x~$ -zrrs -*7S

1 KTS ‘3 KTS SU7S
3br75 -3KTS -ZKIS -sl(~s

1s 11
3bms

b 2 15 11

7:;
WPIWWRLSIE

8Esl TRACK 72 ,HOUR FWCAS1
E6RlNls

3112uoz 1#:17.2cw’:: 13.&117 .? Eul%’

311WOZ l?. w 115.8L 50 13. ?N 116.5E 3U

. -.
0s1 UINU Q:j .9L$D ?0s1? UINU 0s1 91ND

25 -10 14.% S!]3.9CW% - - ---- ‘---- -- -- --

5a -2U 15. (JN 113.3L 50 i5 -15 --,- ----- -- -- --

?(2s11 1(, NU
---- ------ -.

0< Urhr
.- .-
-- -.

-- --
-- -.
-- . .
. . .-

-- .-

-- -.
.- .-

-- . .

.- --

.- --

-- .-
-- .-

.- . .
-- . .

---- ------ . .

1: -1: 17.bN 11o.5c 60 101 ‘J5 19.3N 10~.2E 50 -3Z2 ’15 ‘--- ‘----
L7.7N 10 I3.9L 63 192 -10 19.2N il@.7L 25 +12 -50 ----- -----

12 10 17.9N 10 LI.6L 73 1S2 .5 )9. ON lV*.4t 30 3b3 -45 ----- -----
13 5 17.3N 109.+5. 65 !!0 O J[.3N JL19.ut 55 250 -15 ----- -----

OIOIIUUL ib.~n 11+.7c 55 14.9N II+. *E 45
OIUbUOL 45.5N 113.7t. 60 1505N L13. dE b5
OIIZUOZ b5.7N 113. uL b5 15.9N 113*UE 75
O1lWOL 4~.9N 112.+F. 65 16.ON 112.6E 7V

-.-.
--

0200002 1~.2N 111.5E 75 16.5N 111. ~E (*

020buoZ 16. ON 111.lE 75 15.9N 111. JE bb
021 LOLIL &5.8u 110.9c 70 15. ?N 111. OE b5

0216UOL ~5.6N 110.5L 65 15.9N 110.ZE 7U

21 -5

13 -10
6 -5

25 !a

18. ON 107.5L 55 ?1S -10 19-3N 10?.9k

16. uN IIO. >L 65 :3 +: J6.6N Io?.nt
16. ON I1o. OF. 65 -- ,- -----

17.2N lob.OC 40 !90 ’30 ---- ‘----

23 3Q8 -65

55 92 0
-. . . --

-- -. .-

-----
-----
-----

.. . ...
--- ...
--- ,.-
-- . ...

-.
-.

8WW j?:g~Wi % EM H8:3 S2
0314002 L5.5N 109.6c 75 15.4N L09.5E 05
031uuoZ 1$.5N 109.4c 70 15. ?N 109.+E 05

OWAIJUOZ ~5.6N 1013.9c 70 15.!N 109.lE 65

0406uoz 15.lN loa.2k S5 15. ?N loO.dE 35

!2:%i!g:!t % 32 i~ =:: :::::
---- ----- -- -. -- -- ,. -----
---- ----- -- .-. -. --, - -----

-- -- ---- . . --
-- -. ---- -- --

--*...-*-
.--*-.. . ..

-- .+.-----..-
-- . ...-----

-..-
.-
-.17 -5

6 -21J

---- ----- -- -. -. -. ,. -----
---- ----- -- -- - --f- -----

--3-

. . . . .

----...
. .. ...

-- -. . .
.- -- .-

AVEHbGE ❑iAS OF UIFAU ERISUR -3K~s -9K1S -iulrls OKTS -3K1> ‘9K1S ‘2UK1S 0K15
NUMOt_R 0~ FORECASTS 16 Ad 6LI 16

1 YPHOON F LO?SLS

OUOOZ 10 SEP TO OUOUL .}6 StP

BEST lUACK WA*ING 24 MUUN :OM~~?ST
ERl(ORs kRHONS

.s. ~OIAli ~ORkCAST 72 ,WOIIR FUEECASI
tNhuRS @utM4s

FoSl~ UitAO LIST IIINU PCSIT WINQ L)ST UIAp
.- ,. --- . - -- .- .- .. . . . ---,.. -- -- --

POSIT POSIT UINU
100 IFUOZ 1?,8N 122. oE% 14.9N 122. iE 30

100bOOZ 1+.ah lz1.5L 45 14.9N 120.9E JO
101zuOZ !!.8N 120.9G +0 15.5?N lzo.2E 30
101 MIZOZ l?.7N lzo.lt. 35 16. ?N 119.2E 3U

11 OUUO2 14.7N 119.lt 35 1+.*N 119.6E 313
1106002 1$.EiN 110.4c 35 14. ?N 110.5E 3U

ill; LIOL A*.9N 117.7c 35 15.2N 117.5E 3U
llluIIOZ ~~.7N 117. oE 40 15. ON 117. LE 3(I

120uuOZ i*.8N 116.2k +b 14.7h 115. @E 35

0S1 UINO POSIT u@l
13 -1S 15.7N 118.16. 45
;: :$ 15.9N 117.2E 50

16. vN 116. b6. 6U
109 -S 17.7N 115. BE 55

-.,. ------. ,. --- ..
.-, . -----

-- .- -.
-- --
-- -.

. ..- ------. ..- . . . ...
----- -.. ,-

-- --. . .-
. . _
.- ---- --
-- .--- .-

25U -45

** -10
E@ -1s

lo~ -15

--
.-

34 -5 14.BN 116. UL 53
b -S 15.bN 114. IL 55

21 -5 16.2N 114. OL 4>
21 ‘1O lS.61N 114.lE 45

--, . . . . ..-., . -. -,-
--, . ------.,. -.-, -

---- ------. ..- ---o-

---- ------

---- ------

-.. .-.
-.-.

-- .--. -- . .
---- ---- -.

26 -lIJ L5. ON l]i?. i?t 45

0 -1S 15.2N 113.6L 4>
6 -1S 15.1 N 112.9t. 4$

13 ”-10 15.3N 112.3L 45

~19 o

30 -5
35 -10

42 -10

b5.6N 10?.CE
b5.4N111.5+
bS.5N 11~.9t

bS.bN llU.3E

so
50
50

so

1Y7 .15

48 -15
b5 -25

58 -25

16. *N 1L16. QE

15. UP 10Q.5E
15. % 10 EI. ?E

lb. bh 108. <E

120bL10 ii.ON 115.9k 50 15.h llS.?E 35
i12LzIJ0 I?.oh 115.3t. 50 ls.ON li5.iE .S5

12bUOOZ J5.1N 114.9t. +5 15.uN 11+.7E 3S 5$
5$
-.

.-

. .

.-

13 UOGOZ 15.5N lIt.2t. 45 15.3N 114.+E .A5
13 UOLIIAL 15.7N 113.7k 50 15. ?N 113. uE 35

1312.02 15.6N ~13.2t 55 15.9N 113.2E 35
13113uOZ I!.5N 13. or. 55 15. ?N 112. EIE ●U

14uuuOL IS.3N 112.8c b5 15. ?N 112.7E 5U

l+ ObUOZ 15.2N 112. *c 65 15. ZN 112.lE bb
141<uuZ 1$. oN 111.7t 75 15. ON 111. SE 75
14MIZOZ l?. oN 111. Ir. 75 lS.UN 111. uE 75

17-0
!8-5

la -20
17 -15

6 -1S
17 u
60

bO

o 10
a 1s

b lU
18 lU

i? -s

~?::1
121 -30
.80 -2s

37 -5
53 10
04 }5

43 0

0.-
.-11. IN LU~.QE 50 17U -20 ----- ---6-

b6.bN lL%-+E 50 b.52-20 ---- ‘---- -. .-
lU
.-
--

.-

..-,-
.-. .
.. . ..
-----

.. -+..

.-- ...

.-- ...
-.- ...

14.L!N 111.3E

15.lN 111.LW.
15.IN 111.13t.

15.lN 10U.bk

b5
75
83
III

bSoON 10?.3L
---- ---*-
--, - ---, -

-., - -----

bS +6
-- -.
-. . .

-. -.

. . --
-. .-.- -- -.
. . . .

Isuuooz 45.ON 11O.7L 70 15.UFI 110.lE 80
150600L I?.9N IIO. M. 65 15. ON 110. dE UU

IS1<UUZ i4.7N 109.6; 70 14. LIN 1u9. OE till
151 M130z J!.5N 109. oL 70 14. ?FI 109. uE 80

15. IN 108.6L
---- -----

75
-.

-.
--

--, - ------., - -----
--, - ..-, -
..,. -.-, -

---. . .--- . .
-- -..- --

.-..

..

.-

..-,... . ..
.-o -

.-, -

..- ...-.- ...

. . . ...-. -...
-. . .

--
--
-.

---- -----
---- -----

. .

. .
-.

. .

lbu1300Z ~~.5N 108.7c 55 14.?k 108.5E 50 .----- ---,- . . -- .- -- ,. --- .- -- . . .- ..-.. --- ...

T7PIV20NS wHILE uINU OVER 3iiK7s
UANNG6G 24-HU 4EF.IIR 72-FI17

~ARN1NGAL;4:~:L~@SlS
‘4u-%4 72-nti

AVEHAGk ftJNECAS7 ERMON 2UFAP 75NN 99)38 1i5NM toNF4 T5NW 9v6M 125NM
AVEUA6E R16HT AhGLL EKRON lkNP 44NH 72NN 106NM IVAN 44NM 73+.H 100NH

hVklbAGE RAbNITUOE OF WINU E19NON lUKTS 12KTS 18)(7S 17K7S
AVLMfiGt blAS OF uiNu EHFM

lUKTS kzKTS luMIS lfhls
‘6KIS -lKT5 -16KTS -17K7S -M(Ts -lKTS ‘161(~S -l fKi S

INUMBtU ok FORECbST5 ,iS 21 9 5 25 ?1

[b :;

101



TYPHOON HEL:N

O(30CIZ 13 SEP 10 1?002 16 SEP

CIEST TR&Ck wfliluI#@ 26 HOUR ~OR~$~ST
ERRoRS

46 ~OIJR ~oREC&sT 72 HOUR F!3UCCAST

POSIT
EA7RORS

WIND PoSIT
ERRoRS

MINO O:] UIjAD
EfiRORS

13000oz 15. oN 136.9,
POSIT

30 15.lN 136.2E 30
WIND ~~: .:go

lb.lN 13b. Ot. 50
POSIT UINO OST WIND POSIT k~fio

-... .:-, - .-
13 CJ60(M 15.4h 13 E,.6~ 40 16. ON 136. OE 60

-- -- ----- -. -,.. -.s

1312002 16.7N 13~.5, 50 i6. ?tl 135.5E 65
50 20 18. +N 133.ZL 00 “60 ,0 ~c.s,N ,~L.OE qO

O 15 19. Th 133.3E 80
173 10 23. LN 129.2E 100

l~lao~z i?.6N 12A.7E 50 17.5Fl 134.9E 65
56 10 2Z.3N i3?.4E 90 170

13 15 N.*N 132.7E 80
10 2+.9N 130.2E 100

57 10 i13.2N 13!.9E 90 229 05 ----- ------

0::MINO
--

6(33 00
6~~ ~~

-- --

-- -.
-- .-

-- --
-. --

.-. --

-- --
.- .-

.- --

-- -.
-- . .

-- .-

--
l*o OGOZ L9.5N 133.9: 55 18.3N i3t.lE 65
140600.2 1~04N 1~~.lt

]: 10 21,7N 131. EIE
70 19.5N 133.3E 70 0 22.7N 131.2E

14120uz 20,1h 13z.4E 70 20. ON 132.5E 8U
1418002 +~.lh 13z.13E

8 10 23.lN 130.5E
70 21. UN 131.8E 90 13 20 24.5N 130.3E

150000Z 22,1t4 131.8E 75 z~.gN 131. oE 90 53 15 29.2N 132. OE
15u600Z Z3..5N 131.8E= o 23.7N 131.6E 90
1512401 25.lN 132.”E go 25.<N 13,.9.2 !2, i: ]: :::$: i&%
1518. UL 27. oN 132. SE 85 27. ZN 132.41E 90 13 05 ---- -----

26 0 24.4?4 13u.4E LOO 336 10 ----- .---<.
:: 63 10 Z15.3N J30. Ot IC, O +68 00 ----- ---- ...

:; ;:; ;: :&iN :::.7E jOO 592 35 ---- ------
.- -- -. -- ---- -------

-.-.
----

75 78 -1s ---- ----- -- -- -- .. . . . .. . . ...

?5 io9 -25 .-, - ---, - -- -- -- ,---- .--,.
70 ~zo 05 ---- ‘---- -- -- .- ----- ------
-- -- -. -., - ----- .- .- -- ---- -------

-- -- -. -- ,- ----- .- -- -- ----- ------
-. -- -. --, - ----- .- -- -- .. . . . . . . ...
-- -- -. -., - ----- .- -. -- ----- ---,, .

ALL FORE$AsT>

UA~NN~G 24-UN $U-HR 72-HR
95NM @NH 623NM

13NM 45Nh
IIKTS

CtaRM 118NM
7K15 19K~S 28KTs

1 Ltt TS .6K1s 1:KT5 ZjKTS
15 11

-.
--.-
--
-.-.
-.

166000L 2~.3ri 133.5E 90 Z9. ON 133.3E aS 21 -05
1606001 ?!.9N 134.8E 100 31.8N 134. SE 90

---- -----
6 -10 ---- -----

1612”(JL 3~.+N 136. OE 65 3b.7N 136.3E 65 23 ~o ---- -----

TYPHOON: WHILE MIND OVER 351CTS

AVERAGE FORECAST ERROR
UA;~t#6 24-IIR 48.HR 72-HR

95NM 32,9NM 623NH
avLkAGE RIGHT *NGLE ERROR 12NH 45NM
AVERAGE M~6NITUDE DF WLhO ERROR 12K~S 7KTS !t~S ‘~%
PVERAGE BIAS OF WINO ERROR
hUNGER O! FORECASIS

lllc~s 6KTS 19KTS 28K1S
14 11 6 2

6z0
TYPHOON IO!

ObOOZ 17 SEP TO O$OOZ Z4 SEP

BESr Ti?AC& .ARNIMO
ERRORS

POSIT wIND P(ZSI I wIND
17u600Z 17.lN 155.lE 30 17. ?N L55. oE 30

1712002 16.9ti Is5.6E 30 17. IIN 155. IE 30
1718002 lQ.5N 156.5E 35 16. ?N 156.7E 30

2+ HOUR !OR!$AS7
ERRORS

+8 tjOUR ~ORECAST 72 ,MOUR FO@XS1
ERfTORS ERROUS

uST WIND ROS I T WINY 0:: M::o
.- .- ---- ------- --

osr UINU POSIT UINO L7ST bfihO ,Posl r UIND
8 00 17.9N 153. oE +5 289 -5 ---- ----- --

:; u 17. bN 154. dC
‘5 15. SN 159.0 t-

S0 2b6 -S .-.. . . . . . --
55 “s2 -10 .-,- ----- --

-- -- .. . .. .. .. ...-. -- .. . .. . .. ...
.- -. .--- -. --

1800002 lQ.3N 157. oE +5 lb.5N 156.7E 50 .21 5 16.5N 156.7E 65 87 -25 17.4N 15Q.2E 75 132 1S 18. ON 155. ~E

1806002 15.9h 157.6E 50 15. SN 157.9E 55 18
1812u12, ! ~5. SN 15 E.-+E 55 ls.5N 158. +E .50 6

5 15.6N 159.6E 65 144 -15 J6.iN 162.4E 75 539 5 18. uFJ 165.7E
5 lS.5N 161.*E 70 283 10 17.2N 10!.JE 75 7+7 0 19. aN 167. ~E

181800L 15.+N 1513.1 E 65 15.~N 159. OE 60 52 -5 15.3N 160.6E 70 296 20 35.9N 16@E 7s 740 -S A7. ON 164. ~E
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